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Background: Conspiracy theories about the origins of COVID-19 are widespread
and have even been propagated by highly ranked state ofﬁcials and politicians in
the US. Health authorities have cautioned that such theories, although not questioning the existence of the pandemic, may increase the spread of the virus by reducing
people’s efforts to socially distance. Methods: We test this proposition empirically using longitudinal survey data collected at ﬁve timepoints during the early
outbreak of the virus in the US (N = 403). Results: Multivariate growth curve
analyses showed that, although conspiracy beliefs decreased and social distancing
increased over time, people holding more conspiracy beliefs at the beginning of the
pandemic showed the lowest increase in social distancing. Moreover, cross-lagged
analyses demonstrated that people who reported more conspiracy beliefs at any
wave tended to report less social distancing at the following wave. Conclusions:
Our ﬁndings show that COVID-19 conspiracy theories pose a signiﬁcant threat to
public health as they may reduce adherence to social distancing measures.
Keywords: conspiracy theories, COVID-19, longitudinal, social distancing

INTRODUCTION
The COVID-19 pandemic has forced billions of people around the world to stay
at home and reduce their social interactions to a minimum, thereby adhering to a
coordinated effort to contain the spread of the virus. At the same time, these
unprecedented social distancing measures have been challenged by an
unmatched amount of conspiracy theories and fake news on the origin and
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severity of the virus, pushing the World Health Organization to declare it an
infodemic (World Health Organization [WHO], 2020a). In some countries such
as the US, which currently has the most conﬁrmed COVID-19 cases (WHO,
2020b), conspiracy theories have even been propagated by state ofﬁcials, and an
alarming one-third of all US inhabitants seem to believe in theories such as that
the virus was manufactured on purpose (Uscinski & Enders, 2020). Health ofﬁcials have warned of the potentially severe consequences of such conspiracy theories as they may distract people from social distancing efforts (BBC News,
2020a). Given the urgency of the topic, several researchers are working on investigating this potential process (see, for instance, preprints by Imhoff & Lamberty,
2020; Swami & Barron, 2020), but to the best of our knowledge, a longitudinal,
well-powered test providing insights into potential causal mechanisms over time
is lacking to date. Here, we provide such an investigation with data collected at
ﬁve timepoints over the 6 crucial weeks of the early COVID-19 outbreak in the
US—a time in which strict adherence to social distancing measures in retrospect
could have saved many lives.
As of 3 April 2020, compulsory or recommended conﬁnements, curfews, and
quarantines were in place in more than 90 countries and territories, covering
more than 3.9 billion people, or half of the world’s population (Sandford, 2020).
In the US, Donald Trump announced preventive measures including social distancing and self-isolation on 16 March 2020 (Sheikh, 2020), the ﬁrst day of our
data collection. Yet, the strictness and duration of these measures varied across
states, with the ﬁrst states announcing reopening as early as 20 April 2020, the
last day of our data collection period. Importantly, the effectiveness of the social
distancing measures relies on each individual adhering to them. However, a
Gallup survey of 3,876 adult US citizens found considerable variation in social
distancing, reporting that people were about equally likely to report self-isolating
as not self-isolating between 16 and 19 March. Although the percentage of selfisolating individuals increased to 75 per cent around 3 April 2020 (McCarthy,
2020), a considerable number of people still chose not to adhere to these measures. Indeed, although most states had at least advisory social distancing measures in place at that time (Haffajee & Mello, 2020), nonadherence rates
remained close to 25 per cent, which is substantially higher than in many other
countries (European Parliament, 2020). For instance, one survey found that,
between 19 March and 29 March, 92–99 per cent of respondents from Italy, Germany, and the Netherlands adhered to different types of social distancing measures (Meier et al., 2020). What then can explain the relatively high
nonadherence in the US? We argue and aim to empirically demonstrate that one
important cause may be the widespread belief in conspiracy theories surrounding
COVID-19.
Conspiracy theories, deﬁned as explanatory beliefs about a group of actors
that collude in secret to reach malevolent goals (Bale, 2007; Van Prooijen &
Douglas, 2018), tend to gain momentum during societal crises such as natural
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disasters, war or pandemics (Van Prooijen & Douglas, 2017, 2018; also see Van
Bavel et al., 2020). Indeed, already in January 2020, the journal Nature published an Editor’s note cautioning against the theory that the virus leaked from a
biolab in Wuhan (Nature, 2020). Later into the outbreak, this “accidental leakage” theory became prominent and found support among politicians including
the US Secretary of State Mike Pompeo and the US President Donald Trump,
whose allegations resulted in international tensions (BBC News, 2020). Other
conspiracy theories presented COVID-19 as deliberately bioengineered, a biological weapon, or a population control scheme.
In light of previous research and given the unprecedented scope and spread of
conspiracy theories about COVID-19, there is reason to believe that their negative societal impact may be severe. Generally, conspiracy beliefs can undermine
public support for government policies (Van Prooijen & Douglas, 2018),
decrease key predictors of voluntary compliance, such as perceived credibility of
the powerful (Imhoff & Bruder, 2014) or trust in authorities and institutions (see
also Jolley & Douglas, 2014a; Wahl, Kastlunger, & Kirchler, 2010). Importantly, they can also undermine health-related preventive behaviors. For instance,
believing in conspiracies around birth control is associated with less condom use
(Bird & Bogart, 2005); believing in HIV conspiracy theories with negative attitudes toward HIV medication (Bird & Bogart, 2005; Gillman et al., 2013); and
believing in anti-vaccine conspiracy theories with lower willingness to vaccinate
one’s child (Jolley & Douglas, 2014b). Analogous effects could be expected in
the context of COVID-19. If people endorse conspiracy beliefs, they may be less
likely to adhere to state-supported measures such as social distancing guidelines.
Such a process would be detrimental to public health, increasing the spread of
the virus and endangering the lives of many.
Crucially, most empirically documented effects of conspiracy theories refer to
behaviors that are logically implied by these theories, for example refusing to
vaccinate one’s children in response to the theory that vaccines have undisclosed
health-damaging effects (Jolley & Douglas, 2014b). In contrast, the most prevalent COVID-19 conspiracy theories, such as the accidental leakage or biological
warfare theories, do not directly imply that taking preventive measures is unnecessary or harmful. Could these types of conspiracy theories that do not question
the existence or the mortal peril of the virus per se still have a negative effect on
social distancing? Conspiracy beliefs affect people’s actions in part because they
increase feelings of powerlessness that translate into disengaged behaviors (Jolley & Douglas, 2014a, 2014b). Since any COVID-19 conspiracy theory may
lead to such feelings, we expect that people endorsing the most widespread theories about the origin of the virus may also engage in less social distancing, risking their own and other people’s health.
Against this background, in the current study we set out to test the potential
negative effect that COVID-19 conspiracy theories, which are widespread but
logically unrelated to prevention behaviors, may have on social distancing. We
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used data collected at ﬁve timepoints during the early outbreak of the virus in
the US—a time in which social distancing measures would have been highly
effective in preventing its spread. To gain causal insights, we combine multivariate growth curve modelling and cross-lagged models to analyse the data.

METHOD

Participants and Procedure
The present research was evaluated and exempted by a national center for
research data in the country of the ﬁrst author’s main institution. Power analysis
for a cross-lagged panel model with two constructs measured over ﬁve waves
conducted in the R package bmem (Zhang, 2014) showed that 400 participants
were needed do ﬁnd a small lagged effect (r = 0.15, assuming stability coefﬁcients of 0.60) with a power of 80 per cent. As to the latent growth model, Hertzog and colleagues (2006) estimated that the power for detecting a small slopeslope correlation (r = 0.20) exceeded 80 per cent with 500 participants and two
constructs measured over ﬁve waves, assuming high reliability of growth. Considering that we were mostly interested in between slope-intercept correlations
that are less statistically demanding than slope-slope correlations, we aimed at a
sample of 400 participants.
Thus, we recruited 403 adult US citizens via Amazon’s Mechanical Turk
(Mage = 37.42, SDage = 11.14; 45.9% were women). All participants gave their
informed consent prior to completing the questionnaire. Data collection took
place in 2020 on 16 March for T1, on 23 March for T2, on 30 March for T3, on
6 April for T4, and on 20 April for T5. At each wave, participants were invited
to complete the survey even if they had missed the previous wave. In total, 399
participants (99%)1 completed the survey at T1, 273 (67.7%) at T2, 281 (69.7%)
at T3, 257 (63.8%) at T4, and 240 (59.5%) at T5. Independent samples t-tests
showed no differences on conspiracy beliefs and social distancing at any timepoint between participants who completed the ﬁve waves and participants who
missed one or more waves (all ps > .10), suggesting random attrition. A majority of participants (59.3%) had completed higher education (equivalent to a 4year Bachelor’s degree or higher), and 53.7 per cent reported having a household
income of $50,000 or more. The sample reﬂected the whole political spectrum,
with 47.1 per cent of participants at T1 indicating being moderately to very liberal, 40.7 per cent reporting being moderately to very conservative, whereas
12.2 per cent of respondents positioned themselves at the center of the political
spectrum. Most participants self-identiﬁed as Caucasian (73.4%), 13.3 per cent
1

Please note that although an initial sample of 403 participants were contacted at T1, due to a
technical issue, responses for four participants were missing at T1.
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as African American, 6 per cent as Hispanic, and the remaining group listed
other ethnicities. Detailed demographics can be found in the supplementary
online materials (SOM, Table S1).

Measures
Social Distancing. A three-item measure (T1: a = 0.88; T2: a = 0.91; T3:
a = 0.89; T4: a = 0.91; T5: a = 0.90) assessed participants’ willingness to practice social distancing during the COVID-19 pandemic. The scale consisted of the
following items: “I avoid in-person contact with others”; “I avoid attending
social gatherings in person”; and “I try to keep a safe distance from others”.
Items were measured on a 7-point scale ranging from 1 (strongly disagree) to 7
(strongly agree).
Conspiracy Beliefs. Conspiracy beliefs concerning the COVID-19 pandemic were assessed using three items, capturing commonly shared conspiracy
theories about the pandemic. The items were: “To what extent do you think the
virus is human made?”; “To what extent do you think the virus is part of a biological warfare program?”; and “To what extent do you think the virus represents
an attempt to hurt the Western world?” Participants were asked to rate each
belief on a 7-point scale ranging from 1 (not at all) to 7 (very much). The scale
displayed excellent internal consistency over all ﬁve waves (T1: a = 0.92; T2:
a = 0.93; T3: a = 0.94; T4: a = 0.94; T5: a = 0.94).2
Analyses. We analysed the data in three steps to maximise the empirical
insights. First, before testing our main research question by estimating a more
complex multivariate latent growth model, we set out to test univariate latent
growth models (LGM; Bollen & Curran, 2006) to establish whether our data
were suitable for this type of analysis. That is, to test whether the variables of
interest changed signiﬁcantly during the COVID-19 pandemic and to determine
the shape of this change, we speciﬁed a series of univariate latent growth curve
models separately for each study variable. Because our goal was to obtain a solution that would represent our data well while being simple enough to be included
in the complex multivariate analysis, we started with the simplest solution (nogrowth model with intercept only) and gradually added complexity (linear
growth, heteroscedastic residuals, quadratic growth) until the model achieved
close ﬁt with the data (i.e. pclose < .05). For each variable, the ﬁrst (i.e. the most
parsimonious) close-ﬁtting model was retained.
Next, we combined the best-ﬁtting univariate models into one multivariate
latent growth model to simultaneously analyse the growth curves of conspiracy

2

The survey included other measures that are subject to other research based on this data.
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beliefs and social distancing, and their mutual relations over the course of the
COVID-19 pandemic. The advantage of multivariate latent growth models is that
they allow for the estimation of intercept-slope effects that provide insights into
interactions between change processes of two or more constructs. In the present
case, they allowed for a test of whether people’s initial level of conspiracy
beliefs predicted a lower increase in social distancing over time.
Third, to gather complementary insights, we estimated cross-lagged panel
models including T1 through T5 conspiracy beliefs and social distancing scores
(Finkel, 1995; Selig & Preacher, 2009). Growth analyses may be complemented
with cross-lagged panel models as a way to draw more detailed inferences about
the causal order of variables (Schlueter, Davidov, & Schmidt, 2007). Crosslagged panel models have been criticised for failing to distinguish between
within-person and between-person change (Hamaker, Kuiper, & Grasman, 2015;
Mund & Nestler, 2019). However, in research practice, the more complex alternative statistical approaches such as random intercept cross-lagged models (i.e.
RI-CLPM; Hamaker et al., 2015) or autoregressive latent trajectory models (e.g.
Mund & Nestler, 2019) are plagued by convergence issues (Golec de Zavala
et al., 2019; Osborne, Milojev, & Sibley, 2017). Because we were not able to
obtain an acceptable solution with these alternative approaches, we used a traditional cross-lagged model to complement our growth analyses.
All analyses were conducted in the R package lavaan 0.6-5 (Rosseel, 2012).
In all cases, we accounted for non-normal distributions of the three variables (all
Kolmogorov-Smirnov ps < .001) using robust maximum likelihood (MLR) estimation with Yuan-Bentler scaled v2 test statistics and Huber-White robust standard errors. We accounted for missing values using full information maximum
likelihood estimation, given that they were likely missing at random. Hence, all
results are based on the full sample. The complete R code for our analyses is
available in SOM.

RESULTS
Means and bivariate correlations between the study variables are presented in
Table 1. Overall, social distancing tended to be negatively related to conspiracy
beliefs. Means of social distancing increased across timepoints, while means of
conspiracy beliefs tended to decrease, although less consistently.

Univariate and Multivariate Latent Growth Analyses
Table 2 reports ﬁt indices and comparisons of all univariate models, while
Table 3 reports estimates of slope and intercept factors of the retained models.
In all models, the intercept was estimated at the ﬁrst measurement and represents
the initial level of the variable. Model 1 (no-growth model) included only the
latent intercept factor. Model 2 (linear growth model) included the latent
© 2020 The Authors. Applied Psychology: Health and Well-Being published by John Wiley &
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Social Distancing T1
Social Distancing T2
Social Distancing T3
Social Distancing T4
Social Distancing T5
Conspiracy Beliefs T1
Conspiracy Beliefs T2
Conspiracy Beliefs T3
Conspiracy Beliefs T4
Conspiracy Beliefs T5

399
273
281
257
240
399
273
281
257
240

5.52
6.04
6.28
6.38
6.33
3.14
3.06
2.83
2.65
2.89

M
1.31
1.18
1.01
0.98
1.04
1.99
1.92
1.92
1.85
1.95

SD

1

0.60**
0.56**
0.53**
0.53**
0.11*
0.11
0.17**
0.14*
0.07

2

0.73**
.74**
0.70**
0.29**
0.31**
0.38**
0.31**
0.28**

3

0.76**
0.80**
0.32**
0.33**
0.34**
0.37**
0.28**

4

0.81**
0.36**
0.38**
0.40**
0.39**
0.35**

5

Note: Because of data skewness, Spearman’s rank correlation coefﬁcients are reported. *p < .05; **p < .01; ***p < .001.

1
2
3
4
5
6
7
8
9
10

N

0.29**
0.33**
0.31**
0.32**
0.35**

TABLE 1
Means and Correlations among Study Variables

0.79**
0.75**
0.67**
0.70**

6

0.82**
0.81**
0.70**

7

0.84**
0.77**

8

0.78**

9
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TABLE 2
Fit Indices for Univariate Latent Growth Curve Models

Model

v2/ Δv2

Conspiracy Beliefs
Model 1
50.177
Model 2
20.997
Model 1
34.205
vs. Model 2
Social Distancing
Model 1
171.546
Model 2
80.599
Model 1
133.70
vs. Model 2
Model 3
43.603
Model 2
27.21
vs. Model 3
Model 4
5.126
Model 3
32.590
vs. Model 4

TLI

SRMR

RMSEA

90%
CI
low

0.952
0.989

0.972
0.992

0.048
0.032

0.088
0.046

0.061
0.000

0.117
0.083

.032
.843

<.001
<.001
<.001

<0.001
<0.001

0.385
0.714

0.638
0.796

0.218
0.121

0.255
0.192

0.222
0.153

.291
.234

10
4

<.001
<.001

0.914

0.914

0.083

0.125

0.088

0.164

<.001

6
4

.010
<.001

1.000

1.003

0.032

0.000

0.000

0.075

<.001

df

p

17
14
3

<.001
.100
<.001

17
14
3

CFI

90%
CI
high

pclose

Note: Retained model for each variable is indicated in bold font. Robust ﬁt statistics for each model and robust v2
difference tests are reported. p(v2) < .05 indicates that ﬁt of the model with higher number (e.g. Model 2) was signiﬁcantly better than the ﬁt of the model with lower number (e.g. Model 1). Model 1—no growth, Model 2—linear
growth, homoscedastic residuals; Model 3—linear growth, heteroscedastic residuals; Model 4—linear and quadratic
growth, heteroscedastic residuals. TLI > 1 in Model 4 is due to robust adjustment.

TABLE 3
Intercept and Slope Estimates of Retained Univariate Models
SE(M)

p(M)

S2

SE(S2)

p(S2)

3.121
0.048

0.096
0.023

<.001
.040

3.173
0.067

0.188
0.021

<.001
<.001

5.559
0.525
0.085

0.066
0.047
0.010

<.001
<.001
<.001

0.866
0.137
0.003

0.259
0.147
0.005

.001
.352
.469

M
Conspiracy Beliefs
Intercept
Linear Slope
Social Distancing
Intercept
Linear Slope
Quadratic Slope

Note: Unstandardised estimates of slope and intercept factors of retained models are reported.

intercept factor and a latent slope factor indicative of linear change. In both models, the residual variance was set to equality for all timepoints (homoscedasticity)
for greater parsimony. We then compared both models using scaled v2 difference
© 2020 The Authors. Applied Psychology: Health and Well-Being published by John Wiley &
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Conspiracy
Beliefs T1

1

Intercept

-.161, p = .031

1

Intercept

Social
Distancing
T1

1

1
1
Conspiracy
Beliefs T2

9

1

- .278 , p = .031

1

1

1

1

Social
Distancing
T2

1
Conspiracy
Beliefs T3

- .283 , p = .010

Conspiracy
Beliefs T4

2

Linear
Slope

1

4

3
4

Social
Distancing
T3
Social
Distancing
T4

1 4

3
Conspiracy
Beliefs T5

2

9
Linear
Slope

Quadratic
Slope

16

Social
Distancing
T5

FIGURE 1. Key estimates of the multivariate latent growth model.Note: The
figure presents standardised correlation coefficients. The remaining correlations
between intercepts and slopes (all ps> .17) were estimated but are not presented
for the sake of presentational clarity.

tests appropriate for MLR estimation (Table 2). For both social distancing and
conspiracy beliefs, model ﬁt improved signiﬁcantly when linear slope factors
were added (Model 2), suggesting that both variables changed across timepoints.
For conspiracy beliefs, Model 2 achieved close ﬁt and was retained. This model
showed a signiﬁcant and negative linear slope, suggesting that conspiracy beliefs
decreased as the pandemic unfolded. Moreover, the variance of the slope was
signiﬁcant, suggesting that the degree and/or direction of change in conspiracy
beliefs varied across participants.
Model 3 included the latent intercept factor and a linear latent slope factor, but
this time the residual variance for each timepoint was unconstrained (i.e. allowing for heteroscedasticity). This model showed an improved ﬁt for social distancing. Finally, Model 4 included a quadratic latent slope factor indicative of
acceleration/deceleration of change over time, and was otherwise identical to
Model 3. This model achieved close ﬁt for social distancing and was retained.
The signiﬁcant positive linear slope factor indicated that social distancing
increased as the pandemic unfolded, while the signiﬁcant negative quadratic
slope factor indicated that this increase was the greatest at the beginning of the
pandemic and then gradually decelerated.
Next, we estimated the multivariate growth model testing our main research
question. Key estimates are presented in Figure 1, whereas detailed results can
be found in SOM (Table S2). We observed three correlations between slopes
and intercepts. The intercept factor of conspiracy beliefs was weakly and negatively related to the intercept of social distancing, indicating that participants
© 2020 The Authors. Applied Psychology: Health and Well-Being published by John Wiley &
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who scored higher on conspiracy beliefs at the initial measurement also tended
to score lower on social distancing at that time. Crucially, the intercept of conspiracy beliefs was moderately and negatively associated with the slope of social
distancing, indicating that participants who reported higher initial levels of conspiracy beliefs tended to show less increase in social distancing over time. In
addition to these main ﬁndings, the intercept of conspiracy beliefs was weakly
and negatively related to its own slope, indicating that higher initial levels of
conspiracy beliefs predicted less change in the same variable over time. The
remaining associations between intercept factors and slope factors were not signiﬁcant.

Cross-Lagged Panel Model
Next, to obtain complementary insights, we estimated a cross-lagged panel
model. Here, we regressed the T2 score of each variable on its own T1 value and
that of the other variable, the T3 score on its own T2 value and that of the other
variable, and so on. A conservative test of the causal order of variables requires
the lagged effects to be the same between all timepoints (Mund & Nestler,
2019). Therefore, we constrained all auto-regressive paths, all lagged paths
between variables, and all within-wave residual correlations between variables to
equality between all timepoints. This constrained model showed a close ﬁt to the
data, v2(35) = 47.746, p = .074, CFI = 0.990; TLI = 0.987; SRMR = 0.047;
RMSEA = 0.037, 90% CI [0.006, 0.046], pclose = .980. To ensure that this
model was the optimal representation of the data, we additionally tested models
with less constraints and we compared them to the fully constrained model.
Model ﬁt did not improve signiﬁcantly when we unconstrained the lagged paths,
Δv2(6) = 9.023, p = .172, or when we unconstrained both the lagged paths and
autoregressions, Δv2(12) = 11.040, p = .523. Therefore, we retained the fully
constrained model.3
Figure 2 presents key estimates of the model, while detailed results can be
found in SOM (Table S3). Endorsing conspiracy beliefs at an earlier wave consistently predicted lower levels of social distancing at a later wave. While all
lagged effects were weak, please note that these estimates reﬂect the strength of

3

Additionally, to gauge the robustness of the observed effects, we repeated the cross-lagged
analysis controlling for age, gender, ethnicity, and education. The model held and the size of
effects did not change signiﬁcantly (see SOM, Table S4, for details). The fully constrained model
with covariates and the model with covariates and unconstrained lagged paths showed a similar ﬁt
with the data, Δv2(6) = 7.606, p = .268. Note that we do not present an analysis with controls for
the growth models because such an analysis would require treating them as time invariant covariates. This would be equivalent to testing interactions with intercept and slope factors and thus
requires speciﬁc predictions and sufﬁcient sample size (given the high number of tests).
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Social
Distancing
T1

.909, p < .001

- .028 , p = .214

- .067, p = .002
Conspiracy
Beliefs T1

.947, p < .001

Social
Distancing
T2

.909, p < .001

- .029 , p = .214

- .065, p = .002
Conspiracy
Beliefs T2

.944, p < .001

Social
Distancing
T3

.910, p < .001

- .029 , p = .214

- .063, p = .002
Conspiracy
Beliefs T3

.943, p < .001

Social
Distancing
T4

.911, p < .001

11
Social
Distancing
T5

- .030 , p = .214

- .062, p = .002
Conspiracy
Beliefs T4

.941, p < .001

Conspiracy
Beliefs T5

FIGURE 2. Key results of the constrained cross-lagged panel model.Note: The
figure presents standardised path coefficients and correlations. Residual
correlations for T2, T3, and T4 are identical to T5.

prediction over a very short lag (1–2 weeks) and are highly conservative because
of the equality constraint across all waves.

DISCUSSION
In this study, we explored the dynamic interplay of conspiracy beliefs surrounding the COVID-19 pandemic and social distancing over the course of the six
arguably most decisive weeks of the outbreak in the US. Growth curve analyses
showed that, although conspiracy beliefs decreased and social distancing
increased over time, those holding more conspiracy beliefs at the beginning of
the pandemic were those showing the lowest increase in social distancing. Moreover, cross-lagged analyses demonstrated that people who reported more conspiracy beliefs at any wave tended to report less social distancing at the
following wave.
These ﬁndings are of high theoretical and practical importance. Several studies
have shown associations between health-related conspiracy theories and prevention behaviors (Bird & Bogart, 2005; Gillman et al., 2013; Jolley & Douglas,
2014b), as well as between conspiracy theories and reduced adherence to government policies (Jolley & Douglas, 2014a; see also Van Prooijen & Douglas,
2018). Extending this work, we here provided a longitudinal test of the link
between conspiracy beliefs and health-related behavior during a large-scale pandemic. To our knowledge, our study is the ﬁrst to show these effects using
advanced longitudinal modelling that provides insights into causation.
Importantly, a novel contribution of our study is that it shows how belief in
conspiracy theories that do not directly and logically put into question a speciﬁc
© 2020 The Authors. Applied Psychology: Health and Well-Being published by John Wiley &
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type of health behavior can still lead to reductions in it. That is, we asked our
participants if they believed that the novel coronavirus was bioengineered for a
maleﬁcent purpose and we observed effects on social distancing, a behavior that
would not appear to be directly linked to the content of this belief. Conspiracy
theories may inﬂuence people’s actions indirectly, for example via feelings of
powerlessness that translate into disengaged behaviors (Jolley & Douglas,
2014a, 2014b). Such a process might have occurred here. People who believe
that the pandemic is a product of deliberate actions may feel that they have no
power over its outcomes, and, as a consequence, may feel less motivated to
socially distance. Another alternative explanation may be that conspiracy theories are correlated; people who believe in one conspiracy theory tend to believe
in others, even if they are contradictory (Imhoff & Bruder, 2014; Van Prooijen
& Douglas, 2018; see also Imhoff & Lamberty, 2020). Thus, in the present case,
participants who believed that the coronavirus was bioengineered may also
believe that the pandemic is not real, which would explain their reluctance to
engage in social distancing. Lastly, it is also possible that people who believe in
such conspiracy beliefs, which ultimately involve the perception of an external
threat to their nation, may seek social support, leading them to maintain contact
with others to a greater extent. However, as future research is needed to directly
establish the role of this and other potential mediators, such an explanation
remains speculative at this point.
One unexpected ﬁnding was that conspiracy beliefs decreased over the course
of the outbreak. It is yet unknown whether the development of conspiracy theories follows any systematic trajectory during societal crises. However, it seems
reasonable to suspect that they peak at the beginning and then slow down as people adapt to the new situation (cf. Norris, Tracy, & Galea, 2009). Since conspiracy theories appeared nearly simultaneously with the virus, their peak might
have preceded our data collection and we may only have captured the decrease
during an adaptation period. Intuitively, one may argue that, as cases and casualties increased, including within people’s immediate surroundings, many
obtained ﬁrst-hand evidence of the pandemic that was hard to reconcile with
some of their theories. Yet, this may not explain the decrease of belief in the
speciﬁc theories we measured (e.g. that the virus was man-made), which did not
deny the existence of the pandemic per se. Still, it is possible that, as the severity
of the pandemic’s impact in the US increased, participants relied more on established news and information sources, leading to a change in their beliefs. Future
research may clarify these processes by including objective data, such as media
information, political statements, infection level or exposure level, to identify
and explain the trajectories of conspiracy theories during this and other societal
crises.
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Limitations
While our results suggest that belief in conspiracy theories reduces social distancing, it is important to note that longitudinal models allow for establishing
only two out of three necessary conditions of causation, that is, (1) temporal
precedence and (2) association between cause and effect over time (Selig & Little, 2012). They do not satisfy the third necessary condition, that is, exclusion of
alternative causes, unless all possible confounders are accounted for in the analysis (see, for example, Pearl, 2014), which is rarely possible. Thus, even robust
longitudinal effects such as those observed in the current study should be treated
as evidence in favor of causation rather than evidence demonstrating causation
(Selig & Little, 2012). Future research may, therefore, proﬁtably test for potential confounders of the relationship between conspiracy beliefs and health-related
behaviors (e.g. health literacy).
Although the effects in the cross-lagged analysis were weak by conventional
standards, please note that they referred to a very short time interval (1–2 weeks)
and one could expect that a cumulative effect over a longer time period would
be stronger. Indeed, such an assumption would be in line with the growth model
that showed a much stronger, medium-sized association between initial levels of
conspiracy beliefs and the overall trajectory of social distancing over the entire 6
weeks of the study.

Practical Implications
Our ﬁndings clearly show that COVID-19 conspiracy theories are a threat to
public health, even if they do not deny the very existence of the pandemic.
Throughout the outbreak, such theories were deliberately nourished by politicians, media, and even the scientiﬁc community, and, as our research suggests,
their consequences were likely disastrous. To date, the US is the country with
the greatest number of deaths caused by COVID-19 (WHO, 2020b), and in light
of our ﬁndings, conspiracy beliefs likely contributed to this. To ensure high
adherence to social distancing, which remains the most effective means to reduce
the spread of the virus, and the effective prevention of future pandemics and
other societal crises, media stakeholders, policy makers, and politicians should
collectively work to counter such theories from the beginning.
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